Lifestyle modifications, including dietary and physical activity, are treatments for many chronic health conditions. Therefore, there is continued interest in improving the quantity and quality of nutrition information provided to the patient by the physician. This paper reviews the evidence to support motivational interviewing and other similar strategies for nutrition communications. Limited but positive data were found.
Introduction
Patients name their doctor as the most reliable and valued source of nutrition information. Estimates vary, but there is a nutrition-related reason for Z25% of all visits to primary care providers. The reasons for those visits include annual physical exam, hypertension, diabetes mellitus, degenerative joint disease, heart disease, asthma, abdominal pain (gallbladder disease), pregnancy care, sleep apnea, and increasingly weight loss. Yet, virtually every published study on the issue shows that family physicians, although supportive, are not delivering nutrition services to their patients (Kushner, 1995; Soltesz et al, 1995a, b) . Many studies have successfully demonstrated methods to improve the knowledge and attitudes of both medical students and residents toward nutrition (Walker & Tobin, 2003) . The issue is more than a gap in nutrition knowledge. Survey after survey documents that most family physicians agree that nutrition is their responsibility (Demory-Luce & McPherson, 1999) . However the literature, since 1982, carries a recurrent theme: physicians lack confidence in their nutrition assessment and counseling skills. Physicians report that they have not had adequate preparation for their role as promoters of good nutrition (Cimino, 1996; Glanz, 1997) . More troublesome is a report that only 21% of family physicians experience personal gratification in counseling about diet issues (Soltesz et al, 1995a, b) .
Increasingly, practice guidelines for prevention and treatment of chronic conditions, including obesity, often include encouragement or prescription of lifestyle modification. The guidelines are beginning to describe the potential benefit of lifestyle modification. The US Preventive Task Force (Pignone et al, 2003) concluded that brief nutrition counseling of unselected patients by primary care physicians appears to produce small changes in dietary behavior, but its effect on health outcomes is unclear. The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (NIH, 2003) describes the potential reduction of systolic blood pressure to be achieved by lifestyle change as 5-20 mmHg for weight loss; 4-9 mmHg for increased physical activity; 2-8 mmHg for sodium reduction; 8-14 mmHg for following the DASH dietary pattern, and 2.5-4 mmHg for reducing alcohol consumption. While these are clinically meaningful changes, primary care physicians spend limited time counseling patients for lifestyle change. One US primary care research group documents how time is spent in family practice patient encounters. Recently, Flocke and Stange (2004) reported that Ohio physicians who discussed diet with their patients spent less than 1 min (range 0.3-6.7 min) doing so. In their study, physicians were observed to discuss and patients recalled, respectively, advice on: smoking 32 and 76%; exercise 23 and 43%; diet 21 and 44%; and alcohol 9 and 29%. Advocates of medical nutrition therapy for prevention and treatment of chronic conditions would like to increase the quantity and quality of time spent in lifestyle modification counseling.
The barriers to effective nutrition counseling by primary care physicians have been chronicled by many researchers (Kolasa, 2001; Eaton et al, 2003; Truswell et al, 2003; Huang et al, 2004) . They include, but are not limited to, the uncertainty of effectiveness of nutrition counseling, inadequate skills and confidence in providing medical nutrition therapy, lack of financial incentives, and a lack of systematic organized approach within the physician practice.
In recent years, the efficacy of dietary intervention has been demonstrated and discussed in several practice guidelines. In addition to JNC 7 discussed earlier, the NHLBI guidelines for treatment of overweight suggest that about a 10% weight reduction through lifestyle modification is possible (NIH, 1998) . The National Cholesterol Education Program guidelines cite diet and physical activity as the best treatment option for metabolic syndrome (NIH, 2002) . The recent Portfolio diet trial demonstrated a 20% reduction of LDL-C when soy-based foods were substituted for meat; subjects took three daily servings of psyllium; replaced butter and margarine with plant sterol-enriched margarine; and included a handful of almonds daily (Jenkins et al, 2003) . In the Premier Study (Appel et al, 2003) , participants in real world settings were randomly assigned to one of three groups. Patients received different levels of intervention. After 6 months, systolic blood pressure decreased on average by 11.1 mmHg in patients that received counseling about lifestyle changes including following the DASH diet. This decrease was greater than for those with lifestyle modification advice without the DASH diet. This study demonstrated the effect of lifestyle changes is additive. With these and other studies, the uncertainty of the impact of diet has been reduced.
Effective individual-based communications, including the use of stage-based motivational interviewing, along with electronic medical records (EMRs) with nutrition templates, may address some of the communication barriers. This paper will review the evidence to support the use of those two strategies by the primary care physician.
Strategies
The efficacy of employing the Stages of Change model, that is a process of how people move toward making decision about behavior change in their lives, for nutrition communications has been demonstrated for dietary behaviors. Individuals are considered to be in precontemplation, contemplation, preparation, action or maintenance stage. It is generally accepted that for dietary behaviors, an individual does not necessarily progress through the stages in a linear fashion. A person may be in action stage for reducing refined carbohydrate intake while at the same time in precontemplation for increasing vegetables. To impact chronic disease multiple changes are usually needed and lead to incremental successes. In a recent study, Van der Veen et al (2002) demonstrated that staging could be effectively used in office based practice. They found that family practitioners can raise the patient's awareness about their diet, motivate them to change and as appropriate refer them to a dietitian.
They conducted a controlled dietary intervention managed by a family practitioner. Patients in the action stage were referred to a dietitian. The patients in the intervention group had a reduction of 5.7 and 2.6 % energy at 6 and 12 months; and a difference at 6 but not 12 months, of 0.8 mega joules (MJ), À0.7 kg and -0.3 kg/m 2 BMI, respectively.
Part of the barriers to nutrition counseling is the concern about the effectiveness of the counseling. As already described, there are limited data to describe what effects are scientifically possible for a patient to achieve, let alone, realistically possible. A systematic review of school based dietary interventions in the United States might help inform the clinicians (Task Force on Community Preventive Services, 2004). In nine fruit and vegetable studies, both control and intervention participants increased consumption, but the intervention participants increased servings by 1.5. In six studies attempting to impact saturated fat intake, all participants decreased saturated fat, but the intervention groups reduced it by about 1%. It is expected that one-onone interventions in a clinical setting may be greater. However, small changes in a population can reap large public health benefits.
Even though the impact seems small, it is significant. Therefore, there is great enthusiasm for lifestyle modification counseling that is based on the Stages of Change and uses motivational interviewing to prevent and treat common chronic conditions, including overweight, in adults and children. For example, the North Carolina state plan to address the childhood obesity epidemic includes as an important recommendation for the health care sector to: 'Ensure that medical care providers, nutritionists, mental health care providers, physical activity specialists have the skills needed to effectively communicate with, evaluate, and provide care for children and youth who are overweight or at-risk for overweight. To do so, provide training in motivational interviewing, cultural sensitivity, and other health communication strategies for health care professionals' (Caldwell et al, 2002) .
As a side note, even optimal individual nutritional counseling will have its effects moderated by the environment the patient finds himself in. Thus, the impact of physician counseling a patient about nutrition can only be as effective as policies and environments allow. For example, a family of an overweight child may choose to drink more water instead of sweetened beverages, but the ability to do so is impacted by the presence of vending machines in public venues, such as schools, without water as an option.
Motivational interviewing
Motivational Interviewing is a client-centered, directive method for enhancing intrinsic motivation to change by exploring and resolving ambivalence (Miller et al, 2002) . For nutrition, this would include discontinuing unhealthy eating habits while adopting more health-promoting food practices. This paper will review only those studies that followed a protocol-based motivational interviewing strategy (Miller, 1983) .
The components of the strategy are that (1) it is patientcentered, (2) nonconfrontational, (3) a directive method, (4) it enhances intrinsic motivation to change, (5) it explores and resolves ambivalence, and (6) fosters commitment to lifestyle change (Miller et al, 2002) . Much information can be found on a website maintained by the Motivational Interviewing Organization (http://www.motivationalinterview.org/). Primary care physicians in patient encounters have not typically used this counseling strategy, though thought to be desirable. Emmons and Rollnick (2001) have outlined the opportunities and limitations of translating MI to health care settings.
The method has a practical focus, emphasizes personal responsibility for change, promotes self-efficacy and uses the techniques of problem solving and goal setting from cognitive behavioral approaches. The patient is encouraged to identify aspects of their behavior related to their condition that they would like to change and to state the benefits and difficulties of making the change. The physician's role is to facilitate the process, help the patient think of ways to overcome the difficulties and set realistic targets for change in their behaviors. Table 1 provides an example of how motivational interviewing might be applied to individual nutrition communication.
The enthusiasm for motivational interviewing for individual nutrition communications does have limited but encouraging support. The strategy was developed originally for use in substance abuse counseling. Burke et al (2002 Burke et al ( , 2003 concluded in their meta-analysis of four studies that the effect size for diet and exercise was 0.53, compared with 0.56 for drug addiction, and 0.25-0.53 for alcohol and therefore deserves more study. One study compared brief vs more intensive counseling regarding physical activity and demonstrated a short lived impact (Harland et al, 1999) . Another research team demonstrated improved glucose control and similar weight loss among participants in a 16-week trial (Smith et al, 1997) . Woollard et al (1995) demonstrated a reduction in weight, blood pressure, sodium intake, and alcohol intake with MI and no impact on physical activity or smoking. However, Mhurchu et al (1998) attempted to impact hyperlipidemia management using MI but found no effect over standard care. There were large variations in the type and length of motivational interviewing strategies employed in these studies.
In another review of the evidence for the use of motivational interviewing in office based practice, van Wormer and Boucher (2004)critiqued the available studies; some were included in the Burke meta-analysis. They identified 12 studies, with five that met their inclusion criteria. One study was 12 months in length and the rest had treatment periods of 3-5 months. The review found that motivational interviewing interventions resulted in reduced energy from fat (À1.3%), reduced sodium intake (À38 mmol/24-h), increased fruit consumption (2.43 servings), and increased vegetable consumption (2.67 servings). The authors suggested that the evidence is limited but efficacious and that motivational interviewing moderately enhances diet modification with adults and teens. They noted that adherence to treatment as well as advancing stages of change were observed (Woollard et al, 1995; Mhurchu et al, 1998; Berg-Smith et al, 1999; Resnicow et al, 2001; Bowen et al, 2002) . These two reviews provide a basis for the enthusiasm to promote motivational interviewing as a strategy for pediatricians and family physicians, improving care. However, as Dunn and co-workers found in the 2001 systematic review of the application of motivational interviewing in substance abuse, smoking, HIV risk and diet and exercise, many questions remain . Little is known about the mechanism at work; for whom this strategy works best; how much and what kind of training does the clinician need to achieve impact; and how can the impact be enhanced and sustained. Most of the evidence suggests that adults respond to the strategy. Channon et al (2003) suggest that teens, 14-18 y might respond. In a pilot study, 22 patients reduced their mean HbA1c from 10.8 to 9.7% during and after the study and reported their diabetes was easier to live with. However, the authors could not conclude if the MI or frequent patient contact was responsible for the improvement in self-care. Spirito et al (2004) also found that adolescents treated in an emergency room following an alcohol related event, responded to MI while those with low level of alcohol use did not. Clearly, more work is needed to determine the potential for this type of intervention.
In addition to the actual impact on chronic conditions, it may be important to describe other measures of success such as lowered BMI or improved laboratory values. For example, Soltesz et al (1995a, b) reported that clinicians did not find counseling patients on weight to be very satisfying. Schwartz (2004) noted that for pediatricians addressing the issue of overweight with children and their parents, the use of motivational interviewing may reduce the clinicians' frustration and the child and parent's anger, opening the door for lifestyle modification counseling. It will be important to assess some physician and patient attitudes.
In addition to MI, others discuss improving communications with patients by using the '4 A's' approach (Goldstein et al, 2004) . The 4 A's included: Assess, Advise, Agree, Assist and Arrange Follow-Up. It is described as a unifying conceptual framework for describing, delivering, evaluating health behavioral counseling interventions in primary care settings. No studies of this approach in dietary interventions were identified for this review.
Tool kits
Other medical nutrition educators, supported by the Nutrition Academic Award (NAA) Program have collaborated to produce dietary assessment and history tools (NIH, 1997) . The National Heart, Lung, and Blood Institute (NHLBI) developed the award in 1997 to encourage the development or enhancement of medical school curricula to increase opportunities for students, house staff, faculty, and practicing physicians to learn nutrition principles and clinical practice skills with an emphasis on preventing cardiovascular diseases, obesity, diabetes, and other chronic diseases. These tools are found on the NAA's dissemination website (http://www.nhlbi.nih.gov/funding/training/naa/cirr_gde/a1_ behavior.htm). Reports of this initiative designed to improve medical nutrition education in North American medical schools and residency-training programs are reported in a supplement to the Journal of Nutrition (Walker & Tobin, 2003) . There is a great deal of enthusiasm for using these tools in medical education but not surprisingly, at this time, there are limited data available to assess the impact on patient care.
Electronic medical records
One tool, which has potential for improving nutrition communication with the patient, is the EMR. When used by the health care team it allows the physicians to learn medical nutrition therapy through guidance provided by other team members. For example, a dietitian can interact with multiple physicians, even at a geographic distance, to provide Medical Nutrition Therapy (MNT) recommendations for complicated patients. Providers can communicate through 'flags' to discuss laboratory measures, referrals, outcomes of MNT, concerns and future goals. Studies of EMR with embedded reminders have had mixed responses. Hulscher et al (2001) found great variation in use to improve preventive services. Their study did include some dietrelated items. Shannon and others (2001) did find increased adherence by physicians to preventative protocols. Schellbase and co-workers (2003) found the prompts to be underused, causing lost opportunities for preventive care. In one study of pediatric care, prompts yielded slightly more communication about diet (rr ¼ 1.09) and breastfeeding (rr ¼ 1.99) (Adams et al, 2003) . Toth-Pal et al (2004) concluded that prompts may be useful when introducing new services. Frank et al (2004) found that reminders did improve the recording of weights. It is still an assumption that the use of templates or 'smart forms' may improve the ability of the physician to use evidence based medicine medical nutrition guidelines.
Summary
There is enthusiasm for a variety of strategies to improve the quantity and quality of nutrition communications between physician and patient including stage-based motivational interviewing, the 4A's, and use of EMR with prompts and medical nutrition therapy protocols. The data are positive but limited and warrant further study.
Discussion after Kolasa
Rosser: How much training do you give your residents in motivational interviewing? Kolasa: Our Family Medicine residents have 2 month-long rotation each year that focus on ambulatory care. During each of those months, they get about 8 h of formal training in behavioral medicine and motivational interviewing. So it will be 16 h in the first, second and third year of residency. The pediatric residents are getting about 10 h training sessions specifically related to weight management. Of course, in university they are doing a lot of this; they are experimenting with everything from a 2-h block to a 16-h block. Helman: I find it a little hard to imagine that some elements of that will be: 'may I have your permission to tell you that X and Y'. That does not sound like the family doctors I know. Do you have any sense of which part of the motivational interviews are actually the core that produce the effect, and which parts are the window dressing? Kolasa: I have been teaching residents for 30 y. I would agree with you that until about the last year and a half they would not have had this approach at all, but they have been very frustrated with the issues of weight; and I think in our country the problem of pediatric obesity is much more severe than anywhere else, and people are very upset about it. So we are looking for other ways to do business than we did before. They do not want to go to the office every day and do nothing but see angry people. We are just getting ready to do some studies on that. Financing medical and graduate medical education is challenging in the US today. As a result, physicians and other health care providers are spending much more time in patient care than they used to. External funding is needed to support practice-based research so it can be completed without putting a burden on busy clinical providers. So, there has not been a great deal of activity in this arena yet. But again, I cannot explain to you how much the pediatric obesity crisis and diagnosis of type II diabetes in children and youth have changed the willingness to experiment and find practice-based solutions to treating and preventing obesity. I hope in a couple of years to be able to answer your question. Green: What we have to do is convince the editors of the medical journals to allow for a little more space for the description of behavioural interventions. Because this requires a mature description for the readers to know what the operational focus is for any given intervention. Helman: I think the electrical medical record has a lot of potential if all EMRs would have BMI's in it. Maybe we should talk to the software manufacturers to make sure that the system keeps asking for a BMI value, just as it does for blood pressure.
